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Abstract

The incidence of fever cases of unknown origin has increased in Northeastern Region of India in
recent years. We conducted passive surveillance and performed laboratory testing on suspected
cases for the presence of dengue infection during 2009-2011. We estimated the incidence by
applying age, sex and season adjusted dengue positivity. We identified 430 suspected cases of
which 143 (33.3%) were found to be laboratory-confirmed dengue cases. Dengue transmission was
found to occur in post-monsoon season (September-December). We evaluated the differences of
clinical features and hematologic abnormalities that occurred in laboratory dengue positive and
negative cases. Significantly higher percentage of dengue patients had headache, eye pain and
vomiting (P < 0.05). Diarrhoea as well as abdominal pain was observed more commonly in
laboratory dengue negative patients but the difference was not significant (P > 0.05).
Thrombocytopenia was observed in significantly higher percentage of positive patients (P < 0.001)
with significantly lower platelets counts (P < 0.001). The elevated level of Aspartate transaminase
(P < 0.001) and Alanine transaminase (P = 0.002) was also significantly higher side in positive
patients. This study provides some important information in clinical and laboratory data that can
be used for early diagnosis and subsequently for appropriate treatment of dengue infections. Thus,
the passive surveillance and laboratory confirmation provides a better estimate of the actual
dengue disease burden and a scope to further refine dengue prevention strategies.
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Introduction

Emerging viral infections have become a
serious problem in recent years. Emergence
or reemergence of severe arboviral
hemorrhagic fevers caused by mosquito
borne viruses, such as dengue virus (DENV)
has been frequently reported in the Indian
subcontinent in the past few years.
Epidemic dengue fever was common in Asia
and Pacific including India throughout the
twentieth century (Gubler, 1998). The
demographic features of dengue have

changed tremendously in South East Asia
over the past two decades (Khan et al., 2010).
However, there is scarcity of data looking at
the overall trend of dengue infection in the
country. Infection with DENV can cause a
spectrum of illness ranging from no
symptoms to life-threatening dengue
hemorrhagic fever/dengue shock syndrome.
Dengue infection produces a self-limiting
illness in humans that is often characterized
by sudden onset of fever, headache, fatigue,
nausea, vomiting, rash and myalgia (Bharaj et
al., 2008; Silva et al., 2012).
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The causative agent of dengue is DENV
(DENV-1, DENV-2, DENV-3 and DENV-4), a
single-stranded, positive sense  RNA,
enveloped virus, is a member of the genus
Flavivirus of the Flaviviridae family. It is
generally transmitted to humans via Aedes
aegypti and Aedes albopictus mosquitoes
[Dutta et al., 2006; Kamgang et al.,, 2011].

The north-eastern region of India comprises
of eight states, viz. Assam, Arunachal
Pradesh, Manipur, Mizoram, Meghalaya,
Nagaland, Tripura and Sikkim. DENV activity
has been documented in Assam (Rodrigues
and Dandawate, 1977; Dutta et al., 2011),
Arunachal Pradesh (Rodrigues and
Dandawate, 1977) and Nagaland (Dutta et al.,
2006). Entomological survey carried out in
different time periods reveals the prevalence
of potential dengue vectors in this region
(Khan et al., 1996; Dutta et al., 1998; Dutta et
al, 1999; Dutta et al., 2004; Dutta et al.,
2010). A comprehensive entomological
survey conducted during 2004-2005 in the
seven states of the northeastern (NE) region
of India revealed that the region is rich in
known dengue vectors, viz. Aedes
(Stegomyia) aegypti and Aedes (Stegomyia)
albopictus (Dutta et al., 2006). The different
breeding habitats with preponderance of
Aedes vector was recorded in four different
environmental settings (Urban, Industrial,
Semi-urban and rural) in all the states of
Northeastern region (Dutta P et al., 2006).

The states of Northeast have experienced an
increased number of reported fever cases of
unknown origin in recent years. The doctors
rarely consider dengue as a differential
diagnosis of an acute febrile illness. The signs
and symptoms of dengue being non-specific,
the physician must maintain a high index of
suspicion if a clinical diagnosis of dengue is
to be made (Gubler, 1998; Kuo et al,, 2007).
The clinical manifestation of dengue and a
complete medical history for early diagnosis
are important for prompt supportive
therapy. Dengue shared some similar
symptoms with other infectious diseases
prevalent in this region viz. Chikungunya
(Dutta et al.,, 2011), West Nile (Khan et al,
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2011) and Japanese encephalitis (Borah et
al, 2011). Thus, most of the dengue
infections go undiagnosed and under
reported.

In the current study, we have looked on the
dengue cases for better understanding of its
incidence and epidemiology in Northeast
region. The primary objective of this study
was to determine the demographic
characteristics, clinical features, and estimate
the incidence of dengue in the Northeast
region during 2009-2011. This is a maiden
study on dengue infection in this part of the
country which is very important to design
prevention and control strategy accordingly.

Methods
Clinical Samples

The study included 430 patients with a
history of sudden onset of fever and the
presence of two or more of the symptoms viz.
headache, eye pain, nausea, vomiting, rash,
myalgia, abdominal pain. Acute-phase serum
samples were obtained from the patients
either admitted to the Government or private
hospitals of Assam and from those who were
referred by treating clinician to the Regional
Medical Research Centre, Assam, India for
diagnosis from different Northeastern states
of India during the period from January’2009
to January’2011. There was no sampling bias
or any attempt to specifically recruit patients.
The exclusion criteria includes: if routine lab
tests, i.e. platelet count, complete blood
count, malaria parasite, chest X-ray, etc.,
were already done and those reports
suggested bacterial infections or any clinical
diagnosis other than viral infections and if
the patient or his/her guardian refused to
participate in the survey. Serum specimens
were aliquoted in sterile vials and stored at -
80°C until use. Written informed consent
was obtained from each patient. The clinical
symptoms including the laboratory findings
were recorded on case record forms. The
study was approved by the Institutional
Ethics Committee of Regional Medical
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Research Centre, ICMR, Northeast region,
Dibrugarh, Assam, India.

Serological Testing

Serum specimens obtained from these 430
patients were tested for the presence of
DENV-specific IgM antibodies using MAC
ELISA kit obtained from National Institute of
Virology (NIV), ICMR, Pune. The samples that
exhibited OD value more than 5 times than
that of negative control were considered as
positive for acute dengue infection. The
DENV-IgM positive samples were further
tested for the presence of IgM antibody
against other flaviviruses viz. Japanese
encephalitis (MAC ELISA kit, NIV, ICMR,
Pune) and West Nile (MAC ELISA kit, PanBio,
Australia) prevalent in this region. All the
serum samples were also subjected for
detection of IgG antibodies by using IgG
capture ELISA kit (PanBio, Australia) and
NS1 antigen by using Platelia Dengue NS1 Ag
kits (Bio-Rad, USA).

Molecular Assays

The IgM negative serum samples were tested
for the presence of DENV-specific RNA by
RT-PCR (Harris et al, 1998). RNA was
extracted using the QlAamp Viral RNA Mini
Kit (Qiagen). Two step RT-PCR was
performed. cDNA was synthesized by using
cDNA synthesis kit (Fermentas). PCR was
done by employing primer pairs targeting the
Capsid gene (Lanciotti et al., 1992) using 2ul
cDNA as template.

Data Analysis
Statistical Package for Social Sciences (SPSS)

version 15.0 (Chicago, IL) was used for data
entry, processing and statistical analysis at

the end of the study period. Descriptive
statistics were used to calculate all the
relevant variables. Differences of
demographic and clinical characteristics
between laboratory confirmed dengue cases
and negative cases were evaluated using the
X2 test with Yates’ correction (Epi-Info
version 6.6). Differences in means were
assessed by Student’s t-test. A P value of less
than 0.05 was considered as significant.

Results

Of the 430 subjects screened, 143 (33.3%)
were confirmed as having DENV infection: 92
(64.3%) by IgM-capture ELISA and 51
(35.7%) by RT-PCR. The DENV-IgM positive
samples were found to be negative for the
presence of IgM against other flaviviruses viz.
Japanese encephalitis and West Nile
prevalent in this region. All the RT-PCR
positive samples were found to be positive
for DENV NS1 antigen. Out of 51 RT-PCR
positive samples, 28 were found to be
positive for IgG antibodies also. Hence, of the
430 subjects screened against dengue,
primary dengue infection was observed in
115 acute phase sera samples and secondary
infection was observed in 28 sera samples.
Out of the 143 laboratory-confirmed cases,
23 patients were enrolled in 2009, 94 in
2010, and 26 in 2011. Among the dengue
cases, there were 82 from Assam, 35 from
Meghalaya, 15 from Nagaland, 8 from
Manipur and 3 from Arunachal Pradesh. The
seasonality of dengue cases pertaining to the
highest proportion of seropositivity was
observed during post monsoon season
(September-December) in the year 2009 and
2010. However, in 2011, the highest
proportion of cases was observed in April
(Figure 1).
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Figure 1: Distribution of Dengue Cases by Season and Year of Enrollment. The Number of
Laboratory Confirmed Dengue Cases is plotted at Monthly Intervals from January 2009 to

December 2011
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The distribution of all the four DENV
serotypes (DENV-1, DENV-2, DENV-3 and
DENV-4) was found in Northeast region.
DENV-1 was the dominant serotypes in this
study population and accounted for 45.1%
(23/51) of viraemic patients. Concurrent
infections with DENV-1 and 2 (3 nos.), DENV-

1 and 3 (1 no.), DENV-1 and 4 (1 no.) and
DENV-2 and 3 (3 nos.) were observed.

The socioeconomic and demographic profiles
of the laboratory positive dengue and
laboratory negative dengue cases have been
given in Table 1.

Table 1: Demographic Characteristics of Laboratory Dengue Positive and Negative Patients

No. (%)

Characteristices P
Laboratory dengue Laboratory dengue negative
positive cases cases
(n=143) (n=287)

Age (years)

<15 96 (67.1) 212 (73.9) 0.213
>15 47(32.9) 75 (26.1)
Gender
Male 82 (57.3) 205 (71.4) 0.079
Female 61 (42.7) 82 (28.6)
Place of residence
Rural 93 (65) 217 (75.6) 0.126
Urban 50 (35) 70 (24.4)
Literacy status
Illiterate 88 (61.5) 197 (68.6) 0.481
Literatte 55 (38.5) 90 (31.4)

Substantial proportions of dengue cases were
found to occur among male (57.3%) and
children < 15 years of age (67.1%). When the
percentage of laboratory dengue positive
cases was compared with that of laboratory
negative cases, no significant differences
were observed in case of age, sex, place of
residence, and literacy. Illiterate male

patients were found predominant in both the
groups. Most of the patients with dengue and
other febrile illness belonged to rural
background.

The clinical features exhibited by the
laboratory positive and negative dengue
cases have been shown in Table 2.
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Table 2: Clinical Characteristics of Laboratory Dengue Positive and Negative Patients
Hospitalized During 2009-2011

No. (%)
Characteristices Laboratory dengue positive | Laboratory dengue P

cases negative cases

(n=143) (n=287)
Fever 143 (100) 285 (99.3) 0.924
Headache 124 (86.7) 97 (33.8) <0.001
Myalgia 87 (60.8) 143 (49.8) 0.146
Eye pain 98 (68.5) 134 (46.6) 0.004
Diarrhoea 65 (45.5) 153 (53.3) 0.454
Nausea 54 (37.7) 97 (33.8) 0.452
Vomiting 78 (54.5) 106 (36.9) 0.013
Abdominal pain 76 (53.1) 168 (58.5) 0.106
Rash 8 (5.6) - -

Both laboratory-positive and laboratory-
negative patients sought medical care a

median of 5 days after the onset of

symptoms. Clinical symptoms of laboratory-
confirmed dengue cases were consistent with

classical descriptions as high proportions of

fever, headache, eye pain and vomiting.
Fever was the most common clinical feature
in almost all the positive (100%) and

negative patients (99.3%). The other most
common presenting features of laboratory

dengue positive patients were headache
(86.7%), eye pain (68.5%) and myalgia
(60.8%). However, abdominal pain (58.5%)

and diarrhoea (53.3%) were most commonly

observed symptoms in laboratory dengue
negative patients. The proportion of cases
with headache (86.7 % vs 33.8 %, P < 0.001),
eye pain (68.5 % vs 46.6 %, P = 0.004) and
vomiting (54.5 % vs 36.9 %, P = 0.013) was
significantly higher in laboratory dengue
positive cases in comparison to negative
patients. Hemorrhage was observed in 8
numbers of laboratory-positive cases. None
of the laboratory-negative cases showed the
symptoms of hemorrhages.

A comparison of laboratory findings during
hospitalization is presented in Table 3.

Table 3: Summary of Findings of Laboratory Dengue Positive and Negative Cases

No. (%) Mean + SD
Characteristics Laboratory Laboratory Laboratory Laboratory P
dengue dengue dengue dengue
positive negative positive negative
cases cases cases cases
(n=143) (n=287) (n=143) (n=287)
Thrombocytopenia, | 102 (71.3) 5(1.7) <0.001 55342 + 143342 + | <0.001
<1.5 x 105/mm3 45300 32454
Leucopenia, <4,000 | 43 (30) 78 (27.2) 0.623 3254 + 1323 3645+1654 | 0.325
cells/mm3
Aspartate 98 (68.5) 64 (22.3) 0.002 75.3 £44.6 452 +21.4 <0.001
transaminase, >40
U/L
Alanine 56 (39.2) 34 (11.8) 0.026 63.6 £ 34.5 58.5 £ 28.9 0.766
transaminase, >40
U/L

SD = Standard deviation
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A significantly higher percentage of
laboratory positive patients (71.3% vs. 1.7%,
P < 0.001) showed lower platelet counts
(55342 + 45300 vs. 143342 + 32454, P <
0.001) when compared with laboratory
negative dengue cases. The percentage value
of laboratory positive cases with elevated
Aspartate transaminase (68.5% vs. 22.3%, P
= 0.002 0.01) and Alanine transaminase
(39.2% vs. 11.8%, P < 0.05) was significantly
higher. The mean elevated level of Aspartate
transaminase was significantly higher (P <
0.001) in laboratory dengue positive patients
but the difference in the elevated level of
Alanine transaminase between both the
groups was not significant (P = 0.766). No
significant difference in leukocyte count at
presentation was seen.

Discussion

DENV presently threatens half of the world’s
population and is an important public health
problem in many tropical regions of the
world (Strobel and Lamaury, 2001). In the
last three decades, the demographic and
clinical features of dengue infections have
changed rapidly (khan et al., 2010). To know
the actual picture of the disease in a large
scale, it is important to study the incidence of
a particular disease in a region wise manner.
This is the first effort in Northeast region to
perform surveillance for dengue supported
by comprehensive laboratory testing for
further prevention of the spread of the
diseases. During the three years from 2009 to
2011, we identified 430 suspected cases.
Among them, 33.3% were laboratory
confirmed dengue cases. The incidence of
laboratory-confirmed dengue was
predominant in young children. In the
present study, 67.1 % cases were < 15 years
of age. This finding probably suggests that
there is indeed a lack of herd immunity to
DENV. This lack of herd immunity in younger
population probably accounts for affecting
the younger ones (< 15 yr) than elderly (>15
yr) ones (329%) in our study. Sex
distribution shows a male preponderance in
our study and this finding is in concordance

with that of an earlier study (Tripathi et al.,
2007).

Dengue has traditionally been held to be a
disease of high population density tropical
urban areas (Pavri, 1977; Teixeira et al,
2002). However, increasing reports of
dengue cases and outbreaks from rural areas
were reported from northern, southern and
western India (Kumar et al., 2001; Norman et
al, 1991; Ilkal et al, 1991). The findings
pertaining to the first kind of study from the
Northeastern region provide similar picture
with other parts of the country. The cut
bamboo stumps, tree holes, plant leaf axils,
discarded coconut shells and glass bottles are
the natural habitats that store rain water
facilitating breeding of potential dengue
vectors in and around the rural dwellings.
Simple source reduction methods through
community efforts and awareness campaign
may help in effective elimination of the
vector population and further control of
disease (Dutta et al.,, 2006).

The epidemics of dengue have been
commonly associated with the rainy season
(Keating, 2001). In a study conducted in
Lucknow, India and Pakistan, it was observed
that dengue transmission occurred round the
year with peak incidence in the post-
monsoon season (Tripathi et al 2008; Khan et
al, 2010). Similarly, these studies found the
highest proportion of dengue positive
patients during post monsoon season. But in
the present study most of the cases were
found to report during pre monsoon season
during 2011. Factors responsible for such
shifting need to be identified and addressed
in future studies.

No significant difference in occurrence of
dengue was identified in age, sex, place of
residence and literacy status among the
positive and negative patients suggesting
that the demographic characteristics in both
the group are identical. In the present
context, majority of patients of both the age
groups were illiterate.



The illiterate people are not aware about the
transmission of dengue. Information,
Education and Communication (IEC)
activities/awareness campaigns are needed
to motivate the local illiterate populace of
risk areas to take protective measures
against further transmission of this disease
(Duttaetal, 2011).

The findings herein serve to demonstrate the
differences in clinical and laboratory features
in dengue positive and negative cases during
admission. All the patients suffered from
fever irrespective of their dengue positivity.
Since fever was found in all the suspected
cases, a diagnostic value of this symptom for
this disease is limited. The percentage of
positive cases having headache, eye pain and
vomiting were significantly higher during the
acute phase of the illness than that in the
negative cases. These common clinical
features in typical dengue infection were also
observed in other published studies (Pérez-
Guerra et al.,, 2005; Chuang et al., 2008; Lee et
al., 2012). Our laboratory data showed that
the percentage of dengue patients with mean
elevated level of Aspartate transaminase and
Alanine transaminase were significantly
higher than that of laboratory dengue
negative patients. Previous studies suggested
that liver injury is a common finding in
dengue infections and it is mediated by direct
infection of hepatocytes and Kupffer cells
(Murgue et al, 1999; Souza et al, 2007).
Recently, Luiz et al suggested the use of
markers such as Aspartate transaminase and
Alanine transaminase as parameters to
evaluate severity in patients with dengue
fever (Luiz et al, 2004). Since grossly
elevated liver enzymes are known to be an
early warning sign for severe disease and
clinical bleeding, vigorous follow up in such
patients is warranted (Murgue et al., 1999).

This study has provided important insights
into the incidence and epidemiology of
dengue in Northeast region. From this study,
it is apparent that dengue surveillance and
control should be enhanced by wider use of
laboratory testing to confirm dengue as a
cause of fever of unknown origin, especially
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during the local dengue transmission season.
Control at source is one of the key for
combating dengue fever and requires active
participation from all sectors of the
community. Our data also provide some
important differences in the frequency of
clinical symptoms between patients with
dengue and undifferentiated febrile illness
which in turn helps the clinicians to make
suspicion for possible dengue viral infections
in the differential diagnosis of febrile
patients. Data from enhanced dengue
surveillance should be used to further refine
dengue prevention strategies. The present
study also indicates that fever cases of
unknown origin impose a considerable
burden in the health care system. In recent
years, increase of such cases in NE region of
India is posing a challenge with regards
to proper diagnosis, treatment and
management of such cases as other diseases
showing somewhat similar clinical picture
with dengue viz. Japanese encephalitis
(Borah et al.,, 2011), West Nile (Khan et al.,
2011), Leptospirosis (Khan et al.,, 2012) and
Scrub typhus (Khan et al, 2012) are also
reported to be prevalent in this region. The
other etiologies responsible for such burden
need to be identified and addressed in future
studies.
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